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ANALYZING BIG DATA TO DETERMINE A
DATA PLAN

BACKGROUND

"y

Data service providers can ofler data plans to users that
include a variety of different data usage rates. Determining
a data plan that i1s suitable for a particular user can be
dificult because data service providers support billions of
users that have a multitude of diferent preferences and data
usage habits.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1C are diagrams of an overview of an example
implementation described herein;

FIG. 2 1s a diagram of an example environment in which
systems and/or methods, described herein, can be imple-
mented;

FIG. 3 1s a diagram of example components of one or
more devices of FIG. 2;

FIG. 4 1s a flow chart of an example process for perform-
ing an action based on patterns identified from data usage;
and

FIGS. SA-5F are diagrams of example user interfaces
associated with the example process described in FIG. 4.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The following detailed description of example implemen-
tations refers to the accompanying drawings. The same
reference numbers 1n different drawings can identify the
same or similar elements.

A data service provider can ofler data plans to users that
include a variety of different data usage rates. For example,
the data service provider can ofler a data plan that provides
unlimited data for a particular price, a data plan that provides
a particular amount of data for a particular price, or the like.
In some cases, a data plan can be underutilized by a user,
such as when the user enrolls 1n a data plan and does not use
data or uses a small amount of total data (e.g., an amount that
1s less than an amount provided by the data plan). In other
cases, a data plan can be over utilized by a user, such as
when the user enrolls 1n a data plan that provides a fixed
amount of data, and the user exceeds the fixed amount.
Furthermore, tracking data usage can be diflicult when there
are billions of user devices to track.

Implementations described herein provide for a data plan
management platform to store and process data usage infor-
mation, subscriber profile information, and/or survey infor-
mation, and to use the processed data usage information
and/or survey information to determine a recommended
action to perform. In some implementations, the data plan
management platform can perform in-memory computing
tasks to process large quantities of data (e.g., terabytes) in
short periods of time. In some cases, the data plan manage-
ment platform can provide the processed data usage infor-
mation to a manager of a data service provider, and the
manager can access the processed data usage information
via a user iterface to view one or more performance metrics
associated with a data plan. In other cases, the data plan
management platform can use the processed data usage
information to automatically modily a data plan, and the
data plan management platiorm can automatically provide a
recommendation to a user account to use the modified data

plan.
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2

By using data usage information, subscriber profile infor-
mation, and/or survey information to determine a recom-
mended action to perform, the data plan management plat-
form conserves processing resources that might otherwise be
used to support users adding and removing data plans.
Furthermore, by analyzing large quantities ol data usage
information, subscriber profile information, and/or survey
information, the data plan management platform improves
user experience and user retention. Additionally, by per-
forming in-memory computing, the data plan management
platform conserves processing resources relative to a cloud
infrastructure that processes data to and/or from disk.

FIGS. 1A-1C are diagrams of an overview of an example
implementation 100 described herein. As shown in FIGS.
1A-1C, example implementation 100 shows a data plan
management platform for deploying a pilot data plan, and
for analyzing data usage information associated with the
pilot data plan to determine a recommended action to
perform. For example, the data management platform can
store and process data usage information for a base data plan
and for a pilot data plan, such as a night surfer data plan
(e.g., a data plan that offers discounted data services over-
night, typically between 12:00 AM and 6:00 AM). The data
plan management platform can analyze the data usage
information associated with the base data plan and the night
surfer data plan to determine a recommended action to
perform for each user.

As shown 1in FIG. 1A, the base data plan can include a first
group ol user devices (shown as user device 1 through user
device N) and the mght surfer data plan can include a second
group of user devices (shown as user device 2 through user
device M). As shown by reference number 105, a content
device can receive, from the first group of user devices, data
usage imnformation associated with the base data plan, and the
content device can receive, from the second group of user
devices, data usage information associated with the night
surfer data plan. The data usage information can include a
device identifier, data consumption information (e.g., a
value indicating an amount of data being consumed, one or
more values indicating application-specific data usage, etc.),
location information (e.g., a value indicating a location at
which a user device consumes data), time information (e.g.,
a value indicating a time and/or a date that the data is
consumed), and/or the like. In this case, the content device
can provide the data usage information to the data collection
device.

As shown by reference number 110, the data collection
device can provide the data usage information to the set of
unprocessed data storage devices. For example, the data
collection device can determine which unprocessed data
storage devices to use to store the data usage information by
executing a hash function. In some cases, the data collection
device can provide the data usage information to unpro-
cessed data storage devices using a load balancing tech-
nique.

As shown by reference number 115, the unprocessed data
storage devices can be provisioned with subscriber profile
information. For example, a home subscriber server/authen-
tication, authorization, and accounting server (HSS/AAA)
can provide, to the unprocessed data storage devices, sub-
scriber profile information such as a device 1dentifier, a user
identifier, a data plan type identifier, user demographic
information (e.g., a user age, a user ethnicity, a user income,
etc.), fee mformation (e.g., an amount to charge for data
usage), and/or the like.

As shown by reference number 120, the data plan man-
agement platform can provide the second set of user devices
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with an electronic survey. For example, the data plan man-
agement platform can provide an electronic survey that
includes one or more questions to 1dentity an effectiveness
level of the pilot data plan (e.g., the night surfer data plan).
The survey can include survey information, such as a user
satisfaction rating (e.g., a rating system can assign one star
to a negative rating and {ive stars to a positive rating), a user
teedback review (e.g., a user can provide a summary of text
describing positive and negative aspects of the pilot data
plan), and/or the like In this way, data plan management
platform (e.g., a data analysis device) can analyze the data
usage nformation, the subscriber profile information, and
the survey information to determine a recommended action
to perform, as described turther herein.

As shown 1n FIG. 1B, and by reference number 125, the
data analysis device can obtain the data usage information,
the subscriber profile information, and the survey informa-
tion from a first set of data storage devices (e.g., a set of
unprocessed data storage devices). For example, the data
analysis device can be configured to obtain all (or some) of
the data usage information, the subscriber profile informa-
tion, and/or the survey mnformation at particular time periods
(c.g., every minute, every ten minutes, every hour, every
day, etc.). In some cases, the data analysis device can obtain
the data usage information, the subscriber profile informa-
tion, and/or the survey information in response to a query
that 1s mitiated by a user via a command prompt.

As shown by reference number 130, the data analysis
device can analyze information (e.g., the data usage infor-
mation, the subscriber profile information, and/or the survey
information) to identify one or more patterns. For example,
the data analysis device can analyze the information to
identily one or more patterns associated with the base data
plan and the night surfer data plan. The one or more patterns
can include patterns associated with data usage, patterns
associated with revenue generation, patterns associated with
user interest 1n a data plan, and/or the like. A pattern can be
represented by a set of values that identily similarities
between user devices enrolled 1n a data plan or between user
devices enrolled 1n different data plans. As shown, patterns
can be associated with performance metrics, and can be
represented by a value indicating a total number of users
associated with a particular data plan, a value 1indicating an
average amount of data consumption, one or more values
indicating average application-specific data usage, a value
indicating an average user satisfaction rating, and/or the like.
As shown by reference number 135, the data analysis device
can provide the set of values indicating one or more patterns
to a second set of data storage devices (e.g., a set of
processed data storage devices).

By 1dentitying one or more patterns and providing the set
of values indicating the one or more patterns to the set of
processed data storage devices, the data plan management
platiorm 1s able to store the set of values 1n a manner that 1s
accessible for further processing.

As shown 1n FIG. 1C, and by reference number 140, a
web portal client can request information relating to the
night surfer data plan and/or the base data plan. For example,
a web portal client can request information associated with
performance metrics that can be used to modily a data plan.
In this case, an employee of a data service provider can
access the web portal client to provide a request to a web
portal device, and the web portal device can obtain the
information associated with the performance metrics from
the set of processed data storage devices. The information
associated with the performance metrics can be displayed on
a user interface of the web portal client.
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As shown and by way of example, an employee of a data
service provider can request data usage information for
users, of the night surfer data plan, under 25 years old for a
period of one month for a particular geographic region. In
this case, results of the request can indicate that 95% of users
under 25 years old have accessed data overnight, and that
90% of users reported a high level of satisfaction. The
employee can use this information to provide a recommen-
dation to user devices, associated with users under 25 years
old who are enrolled in the base data plan, to enroll 1n the
night surfer data plan.

As shown by reference number 1435, the web portal client
can provide a recommendation to a subset of the first set of
user devices (shown as user device 3 through user device O).
For example, the employee of the data service provider can
provide, to a user device or to a user account, a recommen-
dation to enroll in another data plan. As an example, assume
90% of users under the age of 25 that enroll 1n the night
surfer data plan report a high satisfaction rating. In this case,
the employee can access the user interface of the web portal
client to provide a recommendation to users currently
enrolled in the base data plan (e.g., users that are also under
the age of 25) to enroll 1n the night surfer plan.

Additionally, or alternatively, the data analysis device can
automatically modify a data plan. For example, the data
analysis device can analyze the set of values indicating the
one or more patterns to determine whether the set of values,
or a subset of the set of values, satisfies a threshold (e.g., a
data usage threshold), and can automatically modify a data
plan based on the determination. Additionally, the data
analysis device can automatically provide a recommenda-
tion to one or more user devices to use the modified data
plan.

By analyzing data usage information, subscriber profile
information, and/or survey information to determine a modi-
fled a data plan, the data plan management platform
improves user satisfaction and user retention. This conserves
processing resources and/or network resources that might
otherwise be used to service user requests to change data
plans.

As indicated above, FIGS. 1A-1C are provided merely as
an example. Other examples are possible and can differ from
what was described with regard to FIGS. 1A-1C.

FIG. 2 1s a diagram of an example environment 200 1n
which systems and/or methods, described herein, can be
implemented. As shown in FIG. 2, environment 200 can
include user device 205, base station 210, content device
215, data plan management platform 220 hosted within
cloud computing environment 225, home subscriber server/
authentication, authorization, and accounting server (HSS/
AAA) 230, web portal device 235, web portal client 240,
and/or network 245. Devices of environment 200 can inter-
connect via wired connections, wireless connections, or a
combination of wired and wireless connections.

Some 1mplementations are described herein as being
performed within a long term evolution (LTE) network for
explanatory purposes. Some implementations can be per-
formed within a network that 1s not an L'TE network, such as
a fifth generation (3G) network.

User device 205 includes one or more devices capable of
accessing a data service and/or receiving information asso-
ciated with a data plan. For example, user device 2035 can
include a mobile phone (e.g., a smart phone, a radiotele-
phone, etc.), a laptop computer, a tablet computer, a hand-
held computer, a gaming device, a wearable communication
device (e.g., a smart wristwatch, a pair of smart eyeglasses,
etc.), or a stmilar type of device. In some implementations,
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user device 205 can enroll 1n a data plan. Additionally, or
alternatively, user device 205 can access a data service, and
data usage associated with the data service can be sent to
content device 215. Additionally, or alternatively, user
device 205 can receive a recommendation to change a data
plan, an indication that a data plan has been changed, or the
like.

Base station 210 includes one or more devices capable of
transferring tratlic, such as audio, video, text, and/or other
trathic, destined for and/or received from user device 205. In
some 1mplementations, base station 210 can include an
evolved NodeB (eNB) associated with the LTE network that
receives trailic from and/or sends traflic to network 245 via
one or more network devices associated with the evolved
packet core (EPC). Additionally, or alternatively, one or
more base stations 210 can be associated with a RAN that 1s
not associated with the LTE network. Base station 210 can
send traflic to and/or receive tratlic from user device 205 via
an air interface. In some implementations, base station 210
can include a small cell base station, such as a base station
ol a microcell, a picocell, and/or a femtocell.

Content device 215 includes one or more devices capable
of recelving, generating, storing, processing, and/or provid-
ing information associated with a data service. For example,
content device 2135 can include a computing device, such as
a server device (e.g., a host server, a web server, an appli-
cation server, etc.), a data center device, or a similar device.
In some implementations, content device 215 can serve as an
intermediary between user device 205 and data plan man-
agement platform 220, by providing data associated with
user device 205 to data plan management platform 220.

Data plan management platform 220 includes one or more
devices capable of receiving, storing, analyzing, moditying,
generating, and/or providing information associated with
data usage. In some 1implementations, data plan management
platform 220 can be designed to be modular such that certain
soltware components can be swapped 1n or out depending on
a particular need. As such, data plan management platform
220 can be easily and/or quickly reconfigured for different
uses. In some implementations, data plan management plat-
form 220 receive, store, and process information associated
with a set of data plans and/or data usage information in a
particular way.

In some implementations, as shown, data plan manage-
ment platform 220 can be hosted 1n cloud computing envi-
ronment 2235. Notably, while implementations described
herein describe data plan management platform 220 as being,
hosted 1n cloud computing environment 223, 1n some 1mple-
mentations, data plan management platform 220 can be
based outside of a cloud (1.e., can be implemented outside of
a cloud computing environment) or can be partially cloud-
based.

Cloud computing environment 225 includes an environ-
ment that hosts data plan management platform 220. Cloud
computing environment 225 can provide computation, soit-
ware, data access, storage, and/or other services that do not
require end-user knowledge of a physical location and
configuration of system(s) and/or device(s) that host data
plan management platform 220. As shown, cloud computing
environment 225 can include a group of devices, such as
data collection device 221, unprocessed data storage device
222, data analysis device 223, and/or processed data storage
device 224.

While implementations described herein can associate
particular functionality with particular devices, any one of
the devices associated with cloud computing environment
225 can perform any or all of the functionality described
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herein. Additionally, a single one of these devices can, 1n
some 1implementations, be implemented by multiple devices.
Further, a single one of these devices can be implemented on
a single computing device or can be implemented on mul-
tiple computing devices.

Data collection device 221 includes one or more devices
capable of receiving, storing, managing, and/or providing
information associated with a data plan. For example, data
collection device 221 can include a server or a group of
servers. In some 1mplementations, data collection device
221 can recerve data usage information from content device
215. In some 1mplementations, data collection device 221
can provide data usage information to unprocessed data
storage device 222. In some cases, data collection device
221 can apply a hash function to determine which unpro-
cessed data storage device 222 to send the data usage
information.

Unprocessed data storage device 222 includes one or
more devices capable of receiving, storing, processing,
and/or providing data usage information. For example,
unprocessed data storage device 222 can include multiple
storage devices (e.g., a set of server racks 1n a data center).
In some 1mplementations, unprocessed data storage device
222 can communicate with other unprocessed data storage
devices 222 included in data plan management platform
220. Additionally, or alternatively, unprocessed data storage
device 222 can be a replicate of another unprocessed data
storage device 222 to provide persistent data. Additionally,
or alternatively, unprocessed data storage devices 222 can be
located 1n multiple geographic locations, and can commu-
nicate via a network by executing application programming
interface (API) calls. Additionally, or alternatively, unpro-
cessed data storage device 222 can provide data usage
information to data analysis device 223. Additionally, or
alternatively, unprocessed data storage device 222 can store
data usage mformation in random access memory (RAM),
and can write data associated with a commit log to disk. In
some 1mplementations, unprocessed data storage device 222
can use a resilient distributed dataset (RDD) for data
abstraction.

Additionally, unprocessed data storage device 222 can
include one or more storage systems and/or one or more
devices that use virtualization techniques within the storage
systems or devices of unprocessed data storage device 222.
In some implementations, within the context of a storage
system, types of virtualizations can include block virtual-
ization and file virtualization. Block virtualization can refer
to abstraction (or separation) of logical storage from physi-
cal storage so that the storage system can be accessed
without regard to physical storage or heterogeneous struc-
ture. The separation can permit administrators of the storage
system flexibility 1n how the administrators manage storage
for end users. File virtualization can eliminate dependencies
between data accessed at a file level and a location where
files are physically stored. This can enable optimization of
storage use, server consolidation, and/or performance of
non-disruptive file migrations.

Data analysis device 223 includes one or more devices
capable of obtaining, analyzing, determining, generating,
and/or providing data usage information and/or information
associated with a data plan. In some implementations, data
analysis device 223 can provide distributed task dispatching,
scheduling, mput/output (I/0) functionalities, or the like,
through an application programming interface (API) that
uses the RDD abstraction. Additionally, or alternatively, data
analysis device 223 can schedule tasks in parallel, thereby
improving network ethiciency. Additionally, or alternatively,
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data analysis device 223 can obtain data usage information
from unprocessed data storage device 222. Additionally, or
alternatively, data analysis device 223 can determine a set of
values associated with the data usage mmformation, and
provide the set of values to processed data storage device
224. In some implementations, data analysis device 223 can
generate information associated with a data plan, and can
provide the information associated with the data plan to
processed data storage device 224, to web portal client 240,
to a user account, or the like. In some implementations, data
analysis device 223 can be configured to automatically
request and receive data usage mformation, subscriber pro-
file information, and/or survey information (e.g., a request
can be made per minute, per hour, per day, etc.).

Processed data storage device 224 includes one or more
devices capable of receiving, storing, and/or providing data
usage information and/or information associated with a data
plan. In some 1mplementations, processed data storage
device 224 can include all (or some) of the functionalities
and/or features of unprocessed data storage device 222. In
some 1mplementations, processed data storage device 224
can provide, to web portal device 235, a set of values
associated with the data usage information and/or the infor-
mation associated with the plan. In some implementations,
processed data storage device 224 can store data usage
information 1n RAM, and can write data associated with a
commit log to disk.

HSS/AAA 230 can include one or more devices, such as
one or more server devices, capable of managing (e.g.,
receiving, generating, storing, processing, and/or providing)
information associated with user device 205. For example,
HSS/AAA 230 can manage subscriber profile information
assoclated with user device 205, such as information that
identifies a subscriber profile of a user associated with user
device 205, information that identifies services and/or appli-
cations that are accessible to user device 205, location
information associated with user device 205, a network
identifier (e.g., a network address) that 1identifies user device
205, information that identifies a treatment of user device
205 (e.g., quality of service information, a quantity of
minutes allowed per time period, a quantity of data con-
sumption allowed per time period, etc.), and/or similar
information. HSS/AAA 230 can provide this information to
one or more other devices of environment 200 to support the
operations performed by those devices. For example, HSS/
AAA 230 can provide the subscriber profile information to
data plan management platiform 220.

HSS/AAA 230 can include one or more devices, such as
one or more server devices, that perform authentication,
authorization, and/or accounting operations for communi-
cation sessions associated with user device 205. For
example, HSS/AAA 230 can perform authentication opera-
tions for user device 205 and/or a user of user device 205
(e.g., using one or more credentials), can control access, by
user device 205, to a service and/or an application (e.g.,
based on one or more restrictions, such as time-of-day
restrictions, location restrictions, single or multiple access
restrictions, read/write restrictions, etc.), can track resources
consumed by user device 205 (e.g., a quantity of voice
minutes consumed, a quantity of data consumed, etc.),
and/or can perform similar operations.

Web portal device 235 includes one or more devices
capable of receiving, processing, and/or providing a set of
values associated with a data plan. For example, web portal
device 235 can include a server or a group of servers. In
some 1mplementations, web portal device 235 can imple-
ment a platform that uses an event-driven non-blocking 1/0
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model for supporting data-intensive applications. Addition-
ally, or alternatively, web portal device 235 can receive a
request from web portal client 240, and can communicate
with processed data storage device 224 to obtain a set of
values associated with the request.

Web portal client 240 includes one or more devices
capable of requesting, receiving, and/or displaying a set of
values associated with a data plan. For example, web portal
client 240 can 1nclude a communication and/or computing
device, such as a desktop computer, a laptop computer, a
tablet computer, a handheld computer, a wearable commu-
nication device (e.g., a smart wristwatch, a pair of smart
cyeglasses, etc.), or a similar type of device. In some
implementations, a user mterface of web portal client 240
can display the set of values associated with the data plan.

Network 245 1ncludes one or more wired and/or wireless
networks. For example, network 245 can include a cellular
network (e.g., a fifth generation (5G) network, a fourth
generation (4G) network, such as a long-term evolution
(LTE) network, a third generation (3G) network, a code
division multiple access (CDMA) network, another type of
advanced generated network, etc.), a public land mobile
network (PLMN), a local area network (LAN), a wide area
network (WAN), a metropolitan area network (MAN), a
telephone network (e.g., the Public Switched Telephone
Network (PSTN)), a private network, an ad hoc network, an
intranet, the Internet, a fiber optic-based network, a cloud
computing network, or the like, and/or a combination of
these or other types ol networks.

The number and arrangement of devices and networks
shown 1 FIG. 2 are provided as an example. In practice,
there can be additional devices and/or networks, fewer
devices and/or networks, different devices and/or networks,
or diflerently arranged devices and/or networks than those
shown 1n FIG. 2. Furthermore, two or more devices shown
in FIG. 2 can be implemented within a single device, or a
single device shown 1 FIG. 2 can be implemented as
multiple, distributed devices. Additionally, or alternatively, a
set of devices (e.g., one or more devices) of environment
200 can perform one or more functions described as being
performed by another set of devices of environment 200.

FIG. 3 1s a diagram of example components of a device
300. Device 300 can correspond to user device 205, base
station 210, content device 215, data plan management
platform 220, HSS/AAA 230, web portal device 235, web
portal client 240, and/or the like. In some 1implementations,
user device 205, base station 210, content device 215, data
plan management platform 220, HSS/AAA 230, web portal
device 235, web portal client 240 can include one or more
devices 300 and/or one or more components of device 300.
As shown 1n FIG. 3, device 300 can include a bus 310, a
processor 320, a memory 330, a storage component 340, an
input component 350, an output component 360, and a
communication interface 370.

Bus 310 includes a component that permits communica-
tion among the components of device 300. Processor 320 1s
implemented in hardware, firmware, or a combination of
hardware and software. Processor 320 includes a central
processing unit (CPU), a graphics processing unit (GPU), an
accelerated processing unit (APU), a microprocessor, a
microcontroller, a digital signal processor (DSP), a field-
programmable gate array (FPGA), an application-specific
integrated circuit (ASIC), or another type ol processing
component. In some i1mplementations, processor 320
includes one or more processors capable of being pro-
grammed to perform a function. Memory 330 includes a
random access memory (RAM), a read only memory
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(ROM), and/or another type of dynamic or static storage
device (e.g., a flash memory, a magnetic memory, and/or an
optical memory) that stores information and/or instructions
for use by processor 320.

Storage component 340 stores information and/or sofit-
ware related to the operation and use of device 300. For
example, storage component 340 can include a hard disk
(e.g., a magnetic disk, an optical disk, a magneto-optic disk,
and/or a solid state disk), a compact disc (CD), a digital
versatile disc (DVD), a tloppy disk, a cartridge, a magnetic
tape, and/or another type of non-transitory computer-read-
able medium, along with a corresponding drive.

Input component 350 includes a component that permits
device 300 to receive information, such as via user input
(e.g., a touch screen display, a keyboard, a keypad, a mouse,
a button, a switch, and/or a microphone). Additionally, or
alternatively, mput component 350 can include a sensor for
sensing information (e.g., a global positioning system (GPS)
component, an accelerometer, a gyroscope, and/or an actua-
tor). Output component 360 includes a component that
provides output information from device 300 (e.g., a display,
a speaker, and/or one or more light-emitting diodes (LEDs)).

Communication interface 370 includes a transceiver-like
component (e.g., a transceiver and/or a separate recerver and
transmitter) that enables device 300 to communicate with
other devices, such as via a wired connection, a wireless
connection, or a combination of wired and wireless connec-
tions. Communication intertace 370 can permit device 300
to receive information from another device and/or provide
information to another device. For example, communication
interface 370 can include an Ethernet interface, an optical
interface, a coaxial interface, an infrared interface, a radio
frequency (RF) interface, a universal serial bus (USB)
interface, a Wi-Fi1 interface, a cellular network interface, or
the like.

Device 300 can perform one or more processes described
herein. Device 300 can perform these processes in response
to processor 320 executing soitware mnstructions stored by a
non-transitory computer-readable medium, such as memory
330 and/or storage component 340. A computer-readable
medium 1s defined herein as a non-transitory memory
device. A memory device mcludes memory space within a
single physical storage device or memory space spread
across multiple physical storage devices.

Soltware mstructions can be read into memory 330 and/or
storage component 340 from another computer-readable
medium or from another device via communication interface
370. When executed, soitware instructions stored in memory
330 and/or storage component 340 can cause processor 320
to perform one or more processes described herein. Addi-
tionally, or alternatively, hardwired circuitry can be used in
place of or in combination with software instructions to
perform one or more processes described herein. Thus,
implementations described herein are not limited to any
specific combination of hardware circuitry and software.

The number and arrangement of components shown in
FIG. 3 are provided as an example. In practice, device 300
can include additional components, fewer components, dii-
terent components, or diflerently arranged components than
those shown in FIG. 3. Additionally, or alternatively, a set of
components (e.g., one or more components) ol device 300

can perform one or more functions described as being
performed by another set of components of device 300.
FIG. 4 1s a flow chart of an example process 400 for
performing an action based on patterns 1dentified from data
usage. In some implementations, one or more process blocks
of FIG. 4 can be performed by data analysis device 223. In
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some 1implementations, one or more process blocks of FIG.
4 can be performed by another device or a group of devices
separate from or including data analysis device, such as user
device 205, base station 210, content device 215, data
collection device 221, unprocessed data storage device 222,
processed data storage device 224, web portal device 235,
web portal client 240, and/or the like.

As shown 1n FIG. 4, process 400 can include receiving,
from a set of storage devices, first information relating to
one or more pilot data plans (block 410). For example, data
analysis device 223 can receive, from unprocessed data
storage device 222, first information relating to one or more
pilot data plans, such as data usage information, subscriber
proflle information, and/or survey information. A pilot data
plan can be a data plan that 1s offered to a group of user
devices 205 to gauge user interest 1n the pilot data plan (e.g.,
by tracking the data usage information, the subscriber profile
information, and/or the survey information). In some 1mple-
mentations, data analysis device 223 can receive the first
information for a group of user devices 205 that are access-
ing data services while enrolled 1n a pilot data plan.

In some 1mplementations, data analysis device 223 can
receive data usage information for a group of user devices
2035 that are enrolled 1n a pilot data plan. For example, data
analysis device 223 can receive data usage mformation that
includes, for each user device 205 included in the group of
user devices 205, a device identifier, data consumption
information (e.g., to indicate an amount of data being
consumed, to indicate an amount of data that a specific
application 1s consuming, etc.), location information (e.g., a
value indicating a location at which user device 205 con-
sumes data), time information (e.g., a value indicating a time
and/or a date that the data 1s consumed), and/or the like.

Additionally, or alternatively, data analysis device 223
can recerve subscriber profile mnformation for the group of
user devices 205 that are enrolled 1n the pilot data plan. For
example, data analysis device 223 can receive subscriber
profile information that includes a device identifier, a user
identifier, a data plan type identifier (e.g., to i1dentily a
particular data plan to which a user 1s enrolled), user
demographic information (e.g., a user age, a user gender, a
user ethnicity, a user location, a user income, etc.), fee
information (e.g., an amount to charge for data usage),
and/or the like. In some implementations, the subscriber
profile information can be used to determine a number of
user devices enrolling 1n and departing from a pilot data plan
(e.g., by storing data plan type 1dentifiers 1n a data structure).
In some implementations, the subscriber profile information
can be provided from HSS/AAA 230 to unprocessed data
storage device 222, where the subscriber profile information
can be accessed by data analysis device 223. In some
implementations, the subscriber profile information can be
stored by unprocessed data storage device 222 1n a manner
that allows the subscriber profile information for a particular
user device 205 to be accessed 1n conjunction with the data
usage information and/or the survey imnformation associated
with the particular user device 205.

Additionally, or alternatively, data analysis device 223
can receive survey information for the group of user devices
205 that are enrolled 1n the pilot data plan. For example, data
analysis device 223 can receive survey information that
includes a user satisfaction rating (e.g., a rating system can
assign one star to a negative rating and five stars to a positive
rating), a user feedback review (e.g., a user can provide a
summary of text describing positive and negative aspects of
the pilot data plan), and/or the like. In some 1implementa-
tions, the survey information can be used to determine a
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number of user devices enrolling mn and departing from a
pilot data plan. In some 1implementations, the survey infor-
mation can be stored by unprocessed data storage device 222
in a manner that allows the survey information for a par-
ticular user device 205 to be accessed 1n conjunction with
the data usage information and/or the subscriber profile
information associated with the particular user device 205.

By receiving the first information relating to the one or
more pilot data plans, data analysis device 223 1s able to
analyze the first information to identify one or more patterns
of information that can be used to determine a recommended
action to perform, as described further herein.

As further shown i FIG. 4, process 400 can include
receiving, from the set of data storage devices, second
information relating to one or more live data plans (block
420). For example, data analysis device 223 can receive,
from unprocessed data storage device 222, second 1mnforma-
tion relating to one or more live data plans, such as data
usage information and/or subscriber profile information. A
live data plan can be a data plan that a data service provider
has deployed and that 1s publicly available to users. In some
implementations, data analysis device 223 can receive data
usage mformation and/or subscriber profile information for
a group of user devices 205 that are accessing data services
while enrolled 1n a live data plan.

In this way, data analysis device 223 1s able to analyze the
second information (e.g., with the first information, without
the first information, etc.) to 1dentify one or more patterns of
information that can be used to determine a recommended
action to perform, as described further herein.

As further shown in FIG. 4, process 400 can include
analyzing the first information and the second imnformation to
identily one or more patterns of information (block 430). For
example, data analysis device 223 can analyze the first
information and the second information to identily one or
more patterns ol information, such as patterns associated
with data usage (e.g., a pattern relating to average data usage
or total data usage, a pattern relating to data usage for a
particular demographic of users, etc.), patterns associated
with revenue generation, patterns associated with user inter-
est 1n a data plan, and/or the like. A pattern can be repre-
sented by a set of values that 1dentify similarities between
user devices 205 included in a data plan or between user
devices 205 included 1n different data plans. A value 1n the
set of values can 1dentify a particular metric, such as a total,
an average, and/or the like. In some implementations, data
analysis device 223 can 1dentily a pattern by analyzing the
first information and the second information, and can
modily a data plan and/or generate a new data plan after
determining whether the analyzed information satisfies a
threshold. Additionally, or alternatively, data analysis device
223 can use the one or more patterns to generate a data
model, and the data model can be used to determine a
recommended action to perform, as described further herein.

In some 1mplementations, data analysis device 223 can
identily one or more patterns associated with data usage. For
example, data analysis device 223 can analyze the first
information and/or the second information to identify data
usage patterns between groups of user devices 205. In some
cases, data usage patterns can be 1dentified by a set of values,
such as a value indicating total data usage or average data
usage (e.g., Ifrom one or more user devices 205 accessing,
data services as part of a data plan), one or more values
indicating application-specific data usage (e.g., from one or
more user devices 205 accessing application-specific data
services as part of a data plan), one or more values indicating
category-specific data usage (e.g., from one or more user
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devices 205 accessing data services for a particular category
of application as part of a data plan), and/or the like. In this
way, data analysis device 223 1s able to 1dentily data usage
patterns that can be used to determine a recommended action
to perform.

Additionally, or alternatively, data analysis device 223
can 1dentily one or more patterns associated with data usage
for particular demographics of users (1.¢., a demographic
information pattern). For example, data analysis device 223
can analyze the first information and/or the second infor-
mation to identify data usage patterns for one or more
demographics of users that are enrolled 1n the data plans. In
some cases, data usage patterns for a particular user demo-
graphic can be 1dentified by a set of values, such as a value
indicating an amount of data usage associated with a group
of user devices 205 that share an age or that are within a
particular age range, a value indicating an amount of data
usage associated with a group of user devices 2035 that share
the same gender, a value indicating an amount of data usage
associated with a group of user devices 205 that share a
location, a value indicating an amount of data usage asso-
ciated with a group of user devices 205 that have an income
within a particular income range, and/or the like. Addition-
ally, or alternatively, data analysis device 223 can analyze
demographic information and survey information relating to
user interests. For example, data analysis device 223 can
identify a pattern indicating that a particular demographic of
users has a higher user satisfaction rating, with respect, for
example, to a pilot data plan, than user satisfaction ratings
associated with other demographics of users.

Additionally, or alternatively, data analysis device 223
can identily one or more patterns associated with revenue
generation. For example, data analysis device 223 can
analyze fee information included in the first information
and/or the second information to 1dentily revenue generation
patterns between groups of user devices 205. In some cases,
revenue generation patterns can be identified by a set of
values, such as a value indicating an amount of revenue
generated for the data plan over a time period, a value
indicating an amount of revenue generated for a particular
user device 205 over a time period, and/or the like.

Additionally, or alternatively, data analysis device 223
can 1dentily one or more patterns associated with user
interests. For example, data analysis device 223 can analyze
information associated with user interests to 1dentify a user
interest pattern between groups of user devices 205. In some
cases, a pattern associated with user interests can be 1den-
tified by a set of values included 1n and/or determined from
the subscriber profile information and/or the survey infor-
mation. For example, the survey information for user device
203 can include a value indicating a user satisfaction rating,
and data analysis device 223 can use the user satisfaction
rating values for all user devices 205 enrolled 1n a data plan
to determine the average user satisfaction rating and/or the
total user satisfaction rating. Additionally, the subscriber
proflle information can include a data plan type i1dentifier,
which can be used to determine a value indicating a total
number of users enrolled 1n a data plan, a value indicating
a number of users enrolling in a data plan over a time period,
a value indicating a number of users departing from a data
plan over a time period, and/or the like.

In some 1mplementations, data analysis device 223 can
identily a pattern by analyzing the first information and/or
the second information, and determining whether the first
information and/or second information satisfies a threshold.
For example, data analysis device 223 can analyze the first
information and/or the second information by comparing
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data usage information and/or demographic mformation for
user devices 205 that are accessing data services as part of
a data plan. In this case, data analysis device 223 can
determine whether the first information and/or the second
information satisfies a threshold. In some cases, the thresh-
old can be a data usage threshold (e.g., a threshold amount
of data usage, a threshold amount of application-specific
data usage, etc.), a threshold number of users, a threshold
rate of change in a number of users over a particular time
period, a threshold associated with a user satisfaction rating,
for a particular demographic of users, or the like.

In some 1implementations, data analysis device 223 can
analyze information (e.g., the first information and/or the
second information) by sorting the information by a set of
categories. For example, data analysis device 223 can ana-
lyze data usage information by sorting data usage informa-
tion 1nto categories based on ranges of data usage (e.g., 0-1
megabytes (MB), 1-2 MB, 2-5 MB, 5+ MB, etc.). Addition-
ally, or alternatively, data analysis device 223 can analyze
subscriber profile mnformation and/or survey information 1n
a similar manner. In some cases, data analysis device 223
can determine whether one or more categories of the set of
categories satisfies threshold level of similarity. In this case,
data analysis device 223 can 1dentily a set of values indi-
cating a pattern based on determining that the one or more
categories satisfies the threshold level of similarity. In this
way, data analysis device 223 1s able to segment information
into categories to determine patterns that can be used to
modify a data plan and/or generate a new data plan.

In some 1implementations, data analysis device 223 can
identily one or more patterns that can be used to generate a
data model. For example, data analysis device 223 can
generate the data model based on the one or more patterns
determined from the first information and/or the second
information. In some 1mplementations, the data model can
be a general linear model or another type of model. In some
implementations, data analysis device 223 can mnput a set of
data values relating to a particular user into the data model
to determine an alternative data plan for the particular user.
In some implementations, data analysis device 223 can input
information relating to a particular data plan into the data
model to 1dentity users who would likely be interested 1n the
particular data plan. In some 1implementations, data analysis
device 223 can use the data model to 1dentity a new data plan
that 1s to be used as a pilot data plan. For example, data
analysis device 223 can determine, based on the data model,
that data usage 1s above a particular threshold for a particular
category of applications, such as a gaming category. Data
analysis device 223 can create a new pilot data plan (e.g., a
gaming data plan) in which data usage, for select gaming
applications, does not count against a user’s data plan usage
limat.

In this way, data analysis device 223 can determine one or
more patterns of information, and can use the one or more
patterns of information to determine a recommended action
to perform.

As tfurther shown in FIG. 4, process 400 can include
performing one or more actions based on the one or more
identified patterns of information (block 440). For example,
data analysis device 223 can perform one or more actions to
modily a data plan (e.g., a pilot data plan, a live data plan,
etc.) and/or to generate a new pilot data plan. In some
implementations, data analysis device 223 can modily a data
plan, identily a group of user accounts as candidates for the
modified data plan (e.g., the modified pilot data plan, the
modified live data plan, etc.), and transmiut, to a group of user
devices 205 associated with the group of user accounts,
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information relating to the modified data plan. Additionally,
or alternatively, data analysis device 223 can generate a new
pilot data plan, identify a group of user accounts as candi-
dates for the new pilot data plan, and transmit, to a group of
user devices 205 associated with the group of user accounts,
information relating to the new pilot data plan.

In some 1mplementations, prior to modifying a data plan
and/or generating a new data plan, data analysis device 223
can provide one or more sets of values that identily the one
or more patterns to processed data storage devices 224. For
example, the one or more sets of values can be stored by
processed data storage devices 224 to allow data analysis
device 223 and/or a device outside of data plan management
platiorm 220 (e.g., web portal device 235, web portal client
240, etc.) to request one or more values. In some 1mple-
mentations, the request for one or more values can include
a request for one or more patterns associated with data
usage, user demographics, user interests, and/or the like.

Additionally, an employee of a data service provider can
request one or more values and can use the one or more
values to i1dentily an action to perform. For example, an
employee can use web portal client 240 to request one or
more values associated with a particular demographic of
users, and the employee can receive the one or more values
for display on a user interface of web portal client 240.
Searching by demographic nformation can allow the
employee to search by age, gender, income, location, or the
like. Example user interfaces that can be provided to the user
are shown in FIGS. SA-5F.

In some 1mplementations, data analysis device 223 can
modily a data plan. For example, data analysis device 223
can modily a data plan by modifying one or more data plan
parameters (e.g., pilot data plan parameters, live data plan
parameters, etc.) associated with the data plan. The data plan
parameters can include a plan type parameter, a data limit
parameter (e.g., an overall data usage parameter, an appli-
cation-specific data usage parameter to identily any appli-
cation-specific data consumption rules, etc.), a time param-
eter (e.g., an amount of free data or discounted data that can
be accessible during a particular time period), a revenue
parameter (€.g., a fee to charge for data usage), and/or the
like.

Additionally, or alternatively, data analysis device 223
can 1dentily one or more user accounts as candidates for a
data plan (e.g., for the modified data plan). For example,
data analysis device 223 can identily one or more user
accounts as candidates for the modified data plan based on
identifying the one or more patterns. In some cases, data
analysis device 223 can 1dentily user accounts where data
usage exceeds a threshold (e.g., for a particular application,
for a particular application category, etc.). In some cases,
data analysis device 223 can identily user accounts where
the user accounts share a threshold amount of demographic
information.

Additionally, or alternatively, data analysis device 223
can transmit, via a network, a recommendation to one or
more user devices 205 to enroll 1n a data plan (e.g., 1n the
modified data plan). For example, data analysis device 223
can generate the modified data plan, select user accounts as
candidates for the modified data plan, and can provide a
recommendation to one or more user devices 205 that are
associated with the one or more user accounts to enroll 1n a
data plan. In some cases, data analysis device 223 can
provide a notification to the one or more user devices 203
that a data plan 1s being modified. In this way, data analysis
device 223 1s able to notily a user of a data plan that may be
more preferential to the user.
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Additionally, or alternatively, data analysis device 223
can generate a new data plan. For example, data analysis
device 223 can generate a new data plan that includes one or
more data plan parameters, 1dentily a group of user accounts
as candidates for the new data plan, and transmit information
relating to the new data plan to a group of user devices 205
associated with the group of user accounts, in the same
manner described above.

Additionally, or alternatively, data analysis device 223
can schedule a sales representative to call users to enroll 1n
a data plan. For example, data analysis device 223 can
generate a work order, select a sales representative (e.g., by
selecting an 1dentifier associated with a particular sales
representative), transmit the work order to a device associ-
ated with the sales representative, and generate a calendar
entry associated with the work order. For example, data
analysis device 223 can generate a work order that includes
contact information for a user account, information identi-
tying a recommended data plan, one or more patterns of
information that can be used by the sales representative
when recommending the data plan (e.g., why this particular
data plan might be attractive to a particular user), and/or the
like. In this case, data analysis device 223 can analyze one
or more sales representative calendars and/or one or more
sales representative qualifications (e.g., a sales representa-
tive might specialize 1n a particular pilot data plan), and can
select the sales representative that has a calendar opening
and/or that satisfies the one or more qualifications. Addi-
tionally, data analysis device 223 can transmit the work
order to a device associated with the selected sales repre-
sentative, and can generate a calendar entry associated with
the work order. Additionally, or alternatively, data analysis
device 223 can automatically contact a user to 1nitiate a sales
call. Additionally, or alternatively, data analysis device 223
can automatically describe a recommended data plan to a
user via an automated message. In this way, data analysis
device 223 1s able to schedule an appointment with a sales
representative to recommend a data plan.

Although FIG. 4 shows example blocks of process 400, 1n
some 1mplementations, process 400 can include additional
blocks, fewer blocks, different blocks, or differently
arranged blocks than those depicted 1in FIG. 4. Additionally,
or alternatively, two or more of the blocks of process 400 can
be performed 1n parallel.

By using the first information and/or the second informa-
tion to determine a recommended action to perform, the data
plan management platiorm conserves processing resources
that might otherwise be used to support users adding and
removing data plans. Additionally, by storing and processing,
large quantities of data to determine a data plan, data
analysis device 223 conserves network resources that might
otherwise be allocated to switching users to and from
various data plans. Furthermore, by performing in-memory
computing, data analysis device 223 conserves processing
resources relative a cloud infrastructure that processes data
to and/or from disk.

FIGS. SA-5F are diagrams of example user interfaces
associated with the example process described 1n FIG. 4. As
shown 1 FIGS. SA-SF, a user interface of web portal client
240 can display a set of values indicating one or more
performance metrics associated with one or more pilot data

plans.
As shown 1n FIG. 5A, assume that three pilot data plans

are being tested—a night surfer data plan, a social data plan,
and an unlimited tier plan. In this example, the user interface
can display, for each data plan, a total number of active
subscribers, a total number of enrollments 1n the pilot data
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plan, a total number of departures from the pilot data plan,
a number of days that the pilot data plan has been active, an
average user satisiaction rating, and/or the like. This user
interface provides an overview of how each of the pilot data
plans are performing.

As shown 1n FIG. 5B, the user interface can display, on a
per pilot data plan basis and/or overall, the average data
usage per user (ADUPU) and the average revenue per user
(ARPU) for each day of the pilot data plans. As shown as an
example, the ADUPU for the night surfer data plan on day
2 of that pilot data plan 1s 107 megabytes (MB) and the
ARPU 1s $74. As 1s shown, a user can select to view totals
for all data plans, which can allow the user to visualize
which plan has the highest average data usage and/or the
highest average revenue per user from among the three pilot

data plans.

As shown 1 FIG. 5C, the user interface can display
application-specific data usage for pilot data plans. Shown
as an example, a user interface can display application-
specific data usage for a seven day period. In some cases, the
user interface can display data usage by application cat-
cgory. For example, a user interface 1s shown to display data
usage associated with a social media category, a web and
applications category, an audio category, a video category, a
downloads and marketplace category, a gaming category, a
maps and navigation category, an e-mail and messaging
category, and a communication services category. Addition-
ally, a user can select an application category, and can view
application-specific data usage associated with the applica-
tion category. For example, clicking on the social media
category can display one or more social media applications
that a user (e.g., a user enrolled 1n the data plan) accessed
during the seven day period, and can also display applica-
tion-specific data usage associated with the one or more
social media applications.

As shown 1 FIG. 5D, the user interface can display user
demographic information for users enrolled 1n a pilot data
plan (e.g., a night surfer data plan), such as gender, age,
location, income, and/or the like. Shown as an example, the
user interface can display demographic information for a
night surfer data plan. In this example, the user interface can
display a total enrollment of users (e.g., 4,000 users).
Additionally, the user interface can display information
associated with gender, such a gender distribution between
the total number of enrolled users (e.g., 353% male, 47%
female). Additionally, the user interface can display infor-
mation associated with age, such as a percentage of users
between particular age ranges (e.g., shown as 20% of users
between ages 0-18, 30% of users between ages 19-25, 26%
of users between ages 26-335, and 24% of users over the age
of 35). Additionally, the user interface can display informa-
tion associated with location, such as a percentage of users
located 1n particular regions 1n the United States (e.g., 27%
of users 1n the Northeast region, 23% of users in the
Southern region, 25% of users 1n the Midwest region, and
25% of users 1n the Northwest region). In this case, a user
can click on a particular geographic region to view a
distribution of location mformation by county, city, state,
and/or the like. Additionally, the user interface can display
information associated with income, such as a percentage of
users that have an income within a particular income range
(e.g., 50% of users have an income between $0.00 and

$50,000, 39% of users have an income between $50,000 and
$100.000, 10% of users have an income between $100,000
and $200,000, and 1% of users have an income over

$200,000).
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As shown in FIG. 5E, the user interface can display one
or more filters that can be used to sort data usage 1informa-
tion, subscriber profile information, and/or survey informa-
tion. For example, the one more filters can filter information
based on a gender, an age, a location, an income, a time
range, or the like. In some cases, the one or more filters can
include a setting that allows a user to search for all infor-
mation of a particular type (e.g., a search can select for all
genders, all ages, all locations, all incomes, etc.). In some
implementations, the user interface can track users that
enroll 1n a pilot data plan before and after a pilot data plan
enrollment period. This can allow data analysis device 223
to compare user habits before, during, and after a pilot data
plan 1s tested.

As shown 1n FIG. 5F, the user interface can display a
visualization of one or more trends associated with data
usage information, subscriber profile information, and/or
survey mformation. Shown as an example, the user interface
can display a visualization of a number of users enrolling
and departing from a pilot data plan over a period of seven
days. Additionally, the user interface can display a customer
satisfaction rating (e.g., 3 stars out of 5 stars) and a net
promoter score. In some cases, the filters described in FIG.
S5E can be applied to generate the visualization.

By determining a set of values that identify patterns, and
displaying the set of values on a user interface, data plan
management platform 220 1s able to visualize big data to
determine an action to perform.

The 1foregoing disclosure provides illustration and
description, but 1s not intended to be exhaustive or to limait
the implementations to the precise form disclosed. Modifi-
cations and variations are possible i light of the above
disclosure or can be acquired from practice of the imple-
mentations.

As used herein, the term component 1s ntended to be
broadly construed as hardware, firmware, or a combination
of hardware and software.

Some 1mplementations are described herein 1n connection
with thresholds. As used herein, satistying a threshold can
refer to a value being greater than the threshold, more than
the threshold, higher than the threshold, greater than or equal
to the threshold, less than the threshold, fewer than the
threshold, lower than the threshold, less than or equal to the
threshold, equal to the threshold, etc.

Certain user interfaces have been described herein and/or
shown 1n the figures. A user interface can include a graphical
user 1nterface, a non-graphical user interface, a text-based
user interface, etc. A user interface can provide information
for display. In some implementations, a user can interact
with the information, such as by providing mnput via an input
component of a device that provides the user interface for
display. In some implementations, a user interface can be
configurable by a device and/or a user (e.g., a user can
change the size of the user interface, information provided
via the user interface, a position of information provided via
the user interface, etc.). Additionally, or alternatively, a user
interface can be pre-configured to a standard configuration,
a specific configuration based on a type of device on which
the user interface 1s displayed, and/or a set of configurations
based on capabilities and/or specifications associated with a
device on which the user iterface 1s displayed.

To the extent the atorementioned embodiments collect,
store, or employ personal information provided by individu-
als, 1t should be understood that such information shall be
used in accordance with all applicable laws concerning
protection of personal information. Additionally, the collec-
tion, storage, and use of such information can be subject to
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consent of the individual to such activity, for example,
through well known “opt-in” or “opt-out” processes as can
be appropriate for the situation and type of information.
Storage and use of personal information can be in an
appropriately secure manner reflective of the type of infor-
mation, for example, through various encryption and ano-
nymization techniques for particularly sensitive informa-
tion.

It will be apparent that systems and/or methods, described
herein, can be implemented in different forms of hardware,
firmware, or a combination of hardware and software. The
actual specialized control hardware or software code used to
implement these systems and/or methods 1s not limiting of
the implementations. Thus, the operation and behavior of the
systems and/or methods were described herein without
reference to specific software code—it being understood that
software and hardware can be designed to implement the
systems and/or methods based on the description herein.

Even though particular combinations of features are
recited 1n the claims and/or disclosed 1n the specification,
these combinations are not intended to limait the disclosure of
possible implementations. In fact, many of these features
can be combined in ways not specifically recited in the
claims and/or disclosed in the specification. Although each
dependent claim listed below can directly depend on only
one claim, the disclosure of possible 1mplementations
includes each dependent claim in combination with every
other claim 1n the claim set.

No element, act, or instruction used herein should be
construed as critical or essential unless explicitly described
as such. Also, as used herein, the articles “a” and “an” are
intended to include one or more items, and can be used
interchangeably with “one or more.” Furthermore, as used
herein, the term “set” 1s intended to include one or more
items (e.g., related 1tems, unrelated 1tems, a combination of
related and unrelated items, etc.), and can be used inter-
changeably with “one or more.” Where only one item 1s

intended, the term “one” or similar language 1s used. Also,
as used herein, the terms “has,” “have,” “having,” or the like

are mtended to be open-ended terms. Further, the phrase

“based on” 1s mtended to mean “based, at least 1n part, on”
unless explicitly stated otherwise.

What 1s claimed 1s:
1. An analysis device, comprising:
one or more memories; and
one or more processors, communicatively coupled to the
one or more memories, to:
receive, from at least one unprocessed data storage
device 1included 1n a data plan management platform
associated with the analysis device, first information
relating to a pilot data plan,
where the at least one unprocessed data storage
device recerved the first information from at least
two of:
a home subscriber server/authentication, authori-
zation, and accounting server (HSS/AAA),
at least one content device that collects at least a
portion of the first information as an interme-
diary between the data plan management plat-
form and user devices, or
a data collection device included 1n the data plan
management platform,
the pilot data plan being associated with a first group
of user devices,
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the pilot data plan being a plan for which at least one
of data usage information, subscriber profile infor-
mation, or survey information, 1s tracked ifor
devices enrolled 1n the pilot data plan, and
the first information including:
first data usage information specifying network
data consumption for the first group of user
devices,
the first data usage information specitying first
data usage attributable to an application cat-
cgory, ol a plurality of application categories,
associated with one or more first applications
used by the first group of user devices;
receive, from the at least one unprocessed data storage
device, second information relating to a live data
plan,
where the unprocessed data storage device received
the second information from at least two of:

the HSS/AAA,
the at least one content device, or
the data collection device,
the live data plan being associated with a second
group of user devices, and
the second information including second data usage
information specilying network data consumption
for the second group of user devices,

the second data usage imnformation specifying sec-
ond data usage attributable to the application
category, of the plurality of application catego-
ries, associated with one or more second appli-
cations used by the second group of user
devices;

analyze, using in-memory computing and the one or
more memories, the first information and the second
information to generate processed data i1dentiiying
one or more patterns of information,
the one or more patterns including;

a data usage pattern i1dentifying similarities
between the first data usage attributable to the
application category and the second data usage
attributable to the application category, and

a user interest pattern indicating differences in
measures of user interest with respect to the
pilot data plan and the live data plan;

store the processed data 1n at least one processed data
storage device mcluded 1n the data plan management
platform associated with the analysis device;

generate, using the one or more patterns, a data model;

receive, via a web portal device in communication with
the data plan management platform, a request asso-
ciated with the processed data;

determine, using the data model, based on the request,
and using in-memory computing and the one or more
memories, actions to perform associated with at least
one of the pilot data plan or the live data plan; and

perform the actions,
the actions including;

moditying the pilot data plan or the live data plan,

identifying one or more user accounts as candi-
dates for the modified pilot data plan or the
modified live data plan, and

transmitting, via the web portal device, and to at

least one user device 1n the first group of user
devices or the second group of user devices,
information relating to the modified pilot data
plan or the modified live data plan.
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2. The analysis device of claim 1, where the first infor-
mation and the second information include at least one of:

the subscriber profile information, or

the survey information.

3. The analysis device of claim 1, where the one or more
processors, when analyzing the first information and the
second information, are to:

compare the first data usage information and the second

data usage information, and

identily a set of values indicating the data usage pattern

based on comparing the first data usage information

and the second data usage information,

the set of values indicating application-specific data
usage for one or more user devices included 1n the
first group of user devices and application-specific
data usage for one or more user devices included in
the second group of user devices.

4. The analysis device of claim 1, where the one or more
processors, when analyzing the first information and the
second 1nformation, are to:

compare fee information associated with the first group of

user devices and fee information associated with the
second group of user devices,

identily a set of values indicating a revenue generation

pattern based on comparing the fee information asso-

ciated with the first group of user devices and the fee

information associated with the second group of user

devices,

the set of values being associated with an amount of
revenue generated by data usage of one or more user
devices included 1n the first group of user devices
and an amount of revenue generated by data usage of
one or more user devices included in the second
group ol user devices.

5. The analysis device of claim 1, where the one or more
processors, when analyzing the first information and the
second information, are to:

compare the first information and the second information,

the first information including at least one of:
first subscriber profile information, or
first survey information, and

the second mnformation including at least one of:
second subscriber profile information, or
second survey information, and

determine that the first information satisfies a threshold

based on comparing the first information and the sec-
ond information,
the threshold including at least one of:
a data usage threshold, or
a user satisfaction threshold associated with a user
satisfaction rating; and

wherein the one or more processors, when performing the

actions, are to:
perform the actions based on determining that the first
information satisfies the threshold.

6. The analysis device of claim 1, where the one or more
processors, when modifying the pilot data plan or the live
data plan, are further to:

modity the pilot data plan by modifying one or more pilot

data plan parameters,
the one or more pilot data plan parameters including at
least one of:
a data limit parameter,
a time parameter, or
a revenue parameter, or

modity the live data plan by modifying one or more live

data plan parameters,
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the one or more live data plan parameters including at
least one of:
a data limit parameter,
a time parameter, or
a revenue parameter.

7. The analysis device of claim 1, where the one or more
processors, when i1dentifying the one or more user accounts,
are further to:

identily the one or more user accounts using the data

model,

the one or more user accounts sharing demographic
information with one or more other user accounts
that are associated with the first group of user
devices; and

wherein the one or more processors, when transmitting

the mnformation relating to the modified pilot data plan

or the modified live data plan, are to:

transmit a recommendation, via the web portal device,
to one or more user devices that are associated with
the one or more user accounts to enroll in the
modified pilot data plan.

8. A non-transitory computer-readable medium storing
instructions, the instructions comprising:

one or more instructions that, when executed by one or

more processors of an analysis device, cause the one or
more processors to:
receive, from a set of unprocessed data storage devices
included 1n a data plan management platform asso-
cliated with the analysis device, first information
relating to one or more pilot data plans,
where the set of unprocessed data storage devices
received the first information from at least two of:
a home subscriber server/authentication, authori-
zation, and accounting server (HSS/AAA),
at least one content device that collects at least a
portion of the first information as an interme-
diary between the data plan management plat-
form and user devices, or
a data collection device included 1n the data plan
management platform,
the one or more pilot data plans being associated
with one or more first groups of user devices,
the one or more pilot data plans being one or more
plans for which at least one of data usage
information, subscriber profile information, or
survey 1nformation, 1s tracked for devices
enrolled 1n the one or more pilot data plans, and
the first information including:
first data usage information specifying network
data consumption for the one or more first
groups of user devices,
the first data usage information specitying first
data usage attributable to an application cat-
cgory, of a plurality of application categories,
associated with one or more first applications
used by the one or more first groups of user
devices:;
receive, from the set of unprocessed data storage
devices, second mformation relating to one or more
live data plans,
where the unprocessed data storage device received
the second information from at least two of:
the HSS/AAA,
the at least one content device, or
the data collection device,
the one or more live data plans being associated with
one or more second groups of user devices,
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the one or more second groups of user devices
being different than the one or more first groups
of user devices, and

the second information ncluding second data
usage mformation specitying network data con-
sumption for the one or more second groups of
user devices,
the second data usage information specifying
second data usage attributable to the application
category, of the plurality of application catego-
ries, associated with one or more second appli-
cations used by the one or more second groups
of user devices;

analyze, using in-memory computing and one or more
memories associated with the one or more proces-
sors, the first information and the second information
to generate processed data identifying one or more
patterns of information,
the one or more patterns including;:

a data usage pattern i1dentifying similarities
between the first data usage attributable to the
application category and the second data usage
attributable to the application category, and

a user interest pattern indicating differences 1in
measures of user iterest with respect to the one
or more pilot data plans and the one or more live
data plans;

store the processed data 1n at least one processed data
storage device included 1n the data plan management
platform associated with the analysis device;

generate, using the one or more patterns, a data model;

receive, via a web portal device in communication with
the data plan management platform, a request asso-
ciated with the processed data;

determine, using the data model, based on the request,
and using m-memory computing and the one or more
memories, actions to perform associated with at least
one of the pilot data plan or the live data plan; and

perform the actions,
the actions including:

generating a new data plan,

identifying one or more user accounts as candi-
dates for the new data plan, and

transmitting, via the web portal device and to at
least one user device i the one or more first
groups ol user devices or at least one user
device 1n the one or more second groups of user
devices, information relating to the new data
plan.
9. The non-transitory computer-readable medium of claim
8. where the one or more 1nstructions, that cause the one or
more processors to analyze the first mnformation and the
second 1information, cause the one or more processors to:
compare the first data usage information and the second
data usage 1information,
determine that one or more user devices included in the
first groups of user devices satisty a threshold amount
of data usage, and
identily a set of values indicating the data usage pattern
based on determining that the one or more user devices
satisly the threshold amount of data usage,
the set of values including at least one of:
a value indicating total data usage,
one or more values indicating application-specific
data usage, or
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one or more values indicating a portion of data usage
attributable to respective categories of applica-
tions.

10. The non-transitory computer-readable medium of
claim 8, where the one or more instructions, that cause the
one or more processors to analyze the first information and
the second 1information, cause the one or more processors to:

compare demographic information associated with the

one or more first groups of user devices and demo-
graphic information associated with the one or more
second groups of user devices,

determine that a demographic information associated with

one or more user devices included 1n the first groups of
user devices satisfies a threshold level of similarity,
identify a set of values indicating a demographic infor-

mation pattern based on determining that the demo-
graphic information associated with the one or more
user devices satisfies the threshold level of similarity,
the set of values including at least one of:

a value indicating an age,

a value indicating a gender,

a value indicating a location, or

a value indicating an income.

11. The non-transitory computer-readable medium of
claim 8, where the one or more instructions, that cause the
one or more processors to analyze the first information and
the second information, cause the one or more processors to:

identify a set of values indicating the one or more pat-

terns;

wherein the one or more instructions, that cause the one

or more processors to generate the data model, cause
the one or more processors 1o:
generate the data model using the set of values; and
wherein the one or more instructions, that cause the one
or more processors to determine the actions, cause the
one or more processors to:
provide a set of data values as mput to the data model,
the set of data values being associated with a user
device included 1n the one or more first groups of
user devices; and
determine at least one action, of the actions, based on
output from the data model.

12. The non-transitory computer-readable medium of
claim 8, where the one or more instructions, that cause the
one or more processors to generate the new data plan, further
cause the one or more processors to:

generate the new data plan based on an output of the data

model; and

where the one or more 1nstructions, that cause the one or

more processors to transmit the mnformation relating to

the new data plan, further cause the one or more

Processors to:

transmit the new data plan to a user device included in
the one or more {irst groups of user devices.

13. The non-transitory computer-readable medium of
claim 8, where the one or more instructions, that cause the
one or more processors to perform the actions, cause the one
Or more processors to:

generate a work order associated with the new data plan,

analyze one or more sales representative calendars and

one or more sales representative qualifications,
schedule an appointment with a sales representative based
on analyzing the one or more sales representative
calendars and the one or more sales representative
qualifications,
the appointment allowing the sales representative to
recommend the new data plan to a user,
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transmit the work order to a device associated with the
sales representative, and
establish a connection between the device associated with
the sales representative and a user device to 1nitiate a
sales call.
14. A method, comprising;
recerving, by an analysis device and from a set of unpro-
cessed data storage devices included in a data plan
management platform associated with the analysis
device, first information relating to one or more pilot
data plans,
where the set of unprocessed data storage devices
received the first information from at least two of:
a home subscriber server/authentication, authoriza-
tion, and accounting server (HSS/AAA),
at least one content device that collects at least a
portion of the first information as an intermediary
between the data plan management platform and
user devices, or
a data collection device included in the data plan
management platform,
the one or more pilot data plans being associated with
one or more first groups of user devices,
the one or more pilot data plans being one or more
plans for which at least one of data usage infor-
mation, subscriber profile information, or survey
information, 1s tracked for devices enrolled 1n the
one or more pilot data plans, and
the first information including;:
first data usage information specitying network data
consumption for the one or more first groups of
user devices,
the first data usage information specitying first
data usage attributable to an application cat-
cgory, ol a plurality of application categories,
associated with one or more first applications
used by the one or more first groups of user
devices:
analyzing, by the analysis device and using im-memory
computing and one or more memories of the device, the
first information to generate processed data identifying,
one or more patterns of information,
the one or more patterns 1ncluding;:
a data usage pattern based on the first data usage
attributable to the application category, and
a user interest pattern indicating based on measures
of user interest with respect to the one or more
pilot data plans;
storing, by the analysis device, the processed data in at
least one processed data storage device included in the
data plan management platform associated with the
analysis device;
generating, by the analysis device and using the one or
more patterns, a data model;
receiving, by the analysis device and via a web portal
device 1n communication with the data plan manage-
ment platform, a request associated with the processed
data;
determining, by the analysis device, based on the request,
using the data model, and using in-memory computing
and the one or more memories of the device, actions to
perform associated with the one or more pilot data
plans; and
performing, by the analysis device, the actions,
the actions including;:
modifying a pilot data plan of the one or more pilot
data plans or generating a new data plan,
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identifying one or more user accounts as candidates
for the modified pilot data plan or for the new data
plan, and

transmitting, via the web portal device and to at least

one user device 1n the one or more first groups of 5

user devices, information relating to the modified

pilot data plan or the new data plan.
15. The method of claim 14, further comprising:
receiving, from the set of unprocessed data storage
devices, second information relating to one or more
live data plans,
the one or more live data plans being associated with
one or more second groups of user devices, and
the second information including second data usage
information speciiying network data consumption 15
for the one or more second groups of user devices,
the second data usage information specifying second
data usage attributable to the application category,
of the plurality of application categories, associ-
ated with one or more second applications used by
the one or more second groups of user device;
analyzing the second information to 1dentify one or more
other patterns of information;
modifying a live data plan of the one or more live data
plans based on analyzing the second information to
identify the one or more other patterns of information;
identifying one or more user accounts as candidates for
the modified live data plan; and
transmitting, to one or more user devices associated with
the one or more user accounts, information relating to
the modified live data plan.
16. The method of claim 14, where analyzing the first
information comprises:
comparing information relating to user interests for the
one or more first groups of user devices,
the information relating to user interests being included
in the first information,
identifying a set of values indicating the user interests
pattern, included in the one or more patterns, based on
comparing the information relating to user interests for
the one or more first groups of user devices,
the set of values including at least one of:

a value indicating a user satisfaction rating,

a value indicating a total number of users enrolled in
the pilot data plan of the one or more pilot data
plans,

a value indicating a number of users enrolling in the
pilot data plan over a time period, or
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a value indicating a number of users departing from
the pilot data plan over a time period.
17. The method of claim 14, where analyzing the first
information comprises:
comparing the data usage information associated with the
one or more first groups of user devices,
identifying a set of values indicating the data usage
pattern based on comparing the data usage information
associated with the one or more first groups of user
devices,
the set of values being associated with category-spe-
cific data usage for one or more user devices
included in the one or more first groups of user
devices.
18. The method of claim 14, where analyzing the first
information comprises:
sorting the first group of user devices by a set of catego-
ries,
the set of categories being associated with one or more
of the data usage information, the subscriber profile
information, or the survey information,
determining that one or more categories ol the set of
categories satisfies a threshold level of similarity, and
identifying a set of values indicating a pattern based on
determining that the one or more categories satisfies the
threshold level of similarity.
19. The method of claim 18, where performing the actions
COmMprises:
modifying the pilot data plan after identifying the set of
values 1ndicating the pattern,
identifying one or more user accounts as candidates for
the modified pilot data plan,
the one or more user accounts sharing the data usage
information, the subscriber profile information, or
the survey information with one or more user devices
of the first group of user devices, and
transmitting a recommendation to the at least one user
device to enroll 1n the modified pilot data plan.
20. The method of claim 14, where performing the actions
further comprises:
recerving, from the web portal device, a request for a set
of values associated with the data usage information,
the subscriber profile information, or the survey infor-
mation, and
transmitting, for display at the other web portal device,
the set of values.
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